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Claims 

We_claim: 

l\ A mosaic protein comprising a plurality of homologous 
antigenic peptides from different genotypes of a species. 

2. The mosaic protein of Claim 1, wherein the species is a 
hepatitis Virus. 

3 . The mosaic protein of Claim 2, wherein the hepatitis virus is 
a hepatitis C virus. 

4. The mosaic protein of Claim 3, wherein the antigenic 
peptides are from micleocapsid proteins. 

5. The mosaic protein of Claim 4, comprising the amino acid 
sequences set forth in SEQ ID NOs:23-33. 

6. A method of detecting^ hepatitis infection in an individual 
comprising combining a serura sample from the individual with 
the mosaic protein of Claim 2\ and detecting the presence of 
antibody binding to the mosaic protein, the presence of binding 
indicating a hepatitis infection in the individual. 

7. The method of Claim 6, whereinNthe antigenic peptides are 
from nucleocapsid proteins. \ 

8. The method of Claim 7, wherein\he mosaic protein 
comprises the amino acid sequences set forth SEQ ID NOs:23- 
33. \ 

9. The mosaic protein of Claim 3, wherein the antigenic 
peptides are from non-structural proteins. \ 

10. The mosaic protein of Claim 9, comprising the amirto acid 
sequence set forth in SEQ ID NO:52. 
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1 1 . ^<nie method of Claim 6, wherein the antigenic peptides are 
from non^stnictural proteins. . 
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12. The method ^f-jQlaim 11, wherein the mosaic protein 
comprises the amino acid sequgn^e-setforth in SEQ ID NO:52. 

13. A nucleic acid encoding a mosaic protein, wherein the 
mosaic protein comprises a plurality of homologous antigenic 
peptides from different genotypes of a species. 

14. The nucleic acid of\Claim 13, wherein the species is a 
hepatitis vims. 



15. The nucleic acid of 
hepatitis C virus. 




14, wherein the hepatitis virus is a 



^\jy\l6. The nucleic acifil of Claim 15, wherein the antigenic peptides 
^ /are from nucleocapsid proteins. 



7. The nucleic acid oLS^im 16, wherein the mosaic protein 
comprises the ammp^atfid sequences set forth in SEQ ID NOs:23- 
33. 

/^K 18. The nucleic acid ofOaim 15, wherein the antigenic peptides 
Vi are fr° m non-structural proteins. 

19. The nucleic acid of Claim^r wherein the mosaic protein 
comprises the amino acid sequence set forth in SEQ ID NO: 52. 





20. A method of constructing an artificial gene, comprising: 
\ a. synthesizing an initial oligonucleotide containing an 
initial gene segment encoding an initial gene product, 

V wherein the initial gene segment is flanked in 

the upstream direction by an upstream initial ligating sequence, a 
first endonuclease recognition sequence that is recognized by a 
first encionuclease that cleaves at the first endonuclease recognition 
sequencer and a second endonuclease recognition sequence which is 
recognized by a second endonuclease that cleaves downstream of 
the first eWionuclease recognition sequence and within the 
upstream initral ligating sequence, 

\ and wherein the initial gene segment is flanked 
in the downstream direction by a downstream initial ligating 
sequence, a stop cbdon, a third endonuclease recognition sequence 
that is recognized bV a third endonuclease that cleaves at the third 
endonuclease recognkion sequence, and a fourth endonuclease 
recognition sequence which is recognized by a fourth endonuclease 
that cleaves upstream %f the third endonuclease recognition 
sequence, upstream of the\top codon, and within the downstream 
initial ligating sequence; \ 

b. synthesizing a subsequent oligonucleotide containing a 
subsequent gene segment encoding a subsequent gene product, 

wherein the subsequent gene segment is flanked 
in the upstream direction by an Upstream subsequent ligating 
sequence, a first endonuclease recognition sequence which is 
recognized by the first endonucleasevthat cleaves at the first 
endonuclease recognition sequence, ands^a second endonuclease 
recognition sequence which is recognised by the second 
endonuclease that cleaves downstream of tn^vfirst endonuclease 
recognition sequence and within the upstream subsequent ligating 
sequence, 

and wherein the subsequent gen6, segment is 
flanked in the downstream direction by a downstream^bsequent 
ligating sequence, a stop codon, a third endonuclease recognition 
sequence which is recognized by the third endonuclek^\that 
cleaves at the third endonuclease recognition sequence, and a 
fourth endonuclease recognition sequence which is recognizeckb$\ 
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the fourth endonuclease that cleaves upstream of the third 
endonuclease recognition sequence, upstream of the stop codon, 
ind within the downstream subsequent ligating sequence; 

c. cleaving the initial oligonucleotide with the fourth 
endonuclease, and cleaving the subsequent oligonucleotide with the 
second endonuclease; and 

ligating the initial oligonucleotide and the subsequent 
oligonucleotide together at the downstream initial ligating 
sequenceW the initial oligonucleotide and the upstream subsequent 
ligating sequence of the subsequent oligonucleotide to form an 
artificial gene. 

21. The methbd of Claim 20, further comprising the subsequent 
step of cleaving\ the artificial gene with the first and third 
endonucleases and\inserting the remaining artificial gene into a 
vector previously cleaved with the first and third endonucleases. 

22. The method of Claim 20, further comprising following the 
synthesizing the initiaK oligonucleotide step, and before the 
cleaving the initial oligonucleotide with the fourth endonuclease 
step, the additional step of: \ 

confirming the operability of the initial oligonucleotide by 
cleaving the initial oligonucleotide with the first and third 
endonucleases and inserting the remaining initial oligonucleotide 
into a vector previously cleaved with the first and third 
endonucleases, and expressing the initM gene segment. 

23. The method of Claim 20, wherein\the first endonuclease is 
EcoRI, the second endonuclease is Bbvl, the third endonuclease is 
BamHI, or the fourth endonuclease is Fokl.N^ 

24. The method of Claim 20, wherein the ger^ segments encode 
antigenic regions of different genotypes of a hepatitis virus. 

\ 

25. The method of Claim 20, wherein the gene segments encode 
antigenic regions of different genotypes of a hepatitis C Virus. 



2§r\ The method of Claim 20, wherein the gene segments encode 
antigenic regions of a nucleocapsid protein or a non-structural 
proteir^of different genotypes of a hepatitis C virus. 



27. An artificial gene constructed by the method of Claim 20. 



28. A mosaikprotein encoded by the artificial gene constructed 
by the method orClaim 20. 

29. The mosaic protein of Claim 28, wherein the gene segments 
encode antigenic regions of different genotypes of a hepatitis 
virus. 

30. A method of detecting\ hepatitis infection in an individual 
comprising combining a serum^ample from the individual with 
the mosaic protein of Claim 29, and detecting the presence of 
antibody binding to the mosaic protein, the presence of binding 
indicating a hepatitis infection in the individual. 



